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npeo6pa3QBaTejiH t oahh noviioc Koropwx co~ 
eAMHeH c penbcaMH, a Apyrofi Mepea BMKAioqa- 

reJlH _ c KOHTaKTHOM ceTbK). AOIIOJlHHTeJlbHblfi 

npoBOA, noABemeHMbiM Mepe3 H30Ji*TopN Ha 

OnopaX KOMTBKTHOH CCTH. OTCaCUBaiOlUMC TpaHC- 
4>opMaTopbi, oahh Koneu nepBHMHOfi 06MOTKH 
Ka*Aoro H3 KOTophix Mepe3 KOHACHcaTOp noA- 

KJHOieH K KOHTaKTIIOMy npOBOAy. a BTOpHMHOH- 

k AonoAHHTeAbHOMy npoBOAy. npHMeM Apyrne 

KOHllbl TOft H ApyrOH 06MOTOK nOAKJIIOMeHbl 

k peAbcy, h ncpeMMMKH, cocamhhioiuhc aoiioji- 

HHTCJlbHblH PPOBOAC pCJIbCaMH. OTAUHaiOU{QACX 
TCM, HTO, C UenbK) nOBMIUeHHfl HBAOKHOCTM, 

oh a cHa6>KeHa ojiokom KOMMyTauHH, hmcioiuhm 
KoiiTaKT cHrHa.ibHoro pwe KpacHoro orHH cae- 

TO^Opa, BKJ1IOM6HHMH Mep<?3 AByXIHVIIOCHHK B 

paspwB nepeMbiMKH. 
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H3O6p*»T0MIIO OTHOCIirCH K i.lOK T[H it'll 
)KCHMIO 3ACKTporiOABH/K HOI'O COCTJIHII. 

Ue.lb M306pCTiMIHR — IIOBbltllCHIIC ll.'UCA* 
HOCTH CHCTCMM. 

Ha Mf pTe>Kc npuBCAcna npHHUiinna.ibiiaH 

CXCM3 CHCTeMbl. 5 

OicTeMa 3-icKTpocna6>KeHHfl BACXTpiwe- 
ckmx weAe3Hwx aopor nocTORHiioro Toxa 
coaep)KiiT ycTaiioB-ieinibie iia TRroBbix noji- 
ctbhuhrx npeo6pa30B3TejiH 1, "oahh nojitoc 
KOTopux coeflHHeii c pe^bcaMH 2, a npyrofi J0 
qepea BfatxAKwaTeAH 3— c xoHraxTHofi ccTbio 4, 
AonojiHHTejibHbiH npoBOA 5, noABeuieHHbiA »ie- 
pca H30ARTopu 6 iia onopax 7 xohtskthoh 
ceTH 4, oTcacuaaiotuHe Tpaiic<J>opMaTopbi 8. 

-PAHH _XO HC_U nepBHM H O^^^OTKHMW >KAOrO H3 

KOTopbix Mepea xomieHcaTop 9 hoAiuiioMCii 15 

K KOHT3KTHOMy npOBOAy, a BTOpMMHOft — K AO- 

nonnHTeAbHOMy npoaoAy 5, npimeM Apyrnc 
KOHUbi toh it Apyroft o6motck nOAK/HOMeilbl 
K peAbCy 2, II MCpCMbiMKH 1 0, COeAHHHXMUHC 

AonoAHHTCAbHbiM npoBOA 5 c peAbcaMit 2. Cut- 
TeNia cna6>Kcna Caokom 1 1 KOMMyrauifH c xoh- 20 

T3KT0M I I.I. IIMOKMUHM KOUT3KT CMniaAbllOfO 

peAe KpacHoro orHR cBero<|>opa 12, BXJiKJMeit- 
huh Mepe3 AoyxnoAiociiHK 13 b pa3pwB nepe- 

MblMKH 10. . . . 

Chctcm a paGoTacT c/icayiomHM o6pa30M. 2 $ 

ripH OTCyTCTBHIl 3A eKTpOnOABH)KllOrO CO- 

CTaea 14 (3. n. c.) Ha MeaaiOACTaHUHOHHOH 
30He b peAeHHbix uixatyax 1 5 ee cBeTocJjopoB 12 
b CHmaAbHOM 6aok6 16 peAC wejrroro ornn 
h pcjie aejieiioro oniR B036y3KACHbi m paaMbixaxv 

tUHMH K0HT3KT3 MM 17 II 18 pCAe WCATOrO OTHR 

pa30MKiiyTu uciiH nHTaHitft AaMiiu l9Kpaciioro 
orHH h ucmi mrranHH KaTy uick 6a ok a II kom- 

M yTailHH.C K0HT3KTOM 11. 1. UpH 3TOM Iia BCCX 

CBeTO(|)opax I2 3toh we>xnoACT3 huhoh hoh 30HW 
ropHT paspeiuaiouiHH oroiib (weATbiH. 3ejieHbifi) 
h uenH bccx cc nepeMbmex 10 pa30MKHVTbi 3a- 35 

MUKaiOlUHMH KOHT3KT3MH OAOKR II KOMMV* 
TdUMH. 

Flo K0HTBKTH0M CCTH 4 30Hbl npOTCKaeT TOK 
rapMOHHK, otiyCAOBACHIIUH pa3HOCTbK> HX 110- 
' fipHJHCHHH Iia CMOKHblX IIOaCTaHUIinX 30IIU. 

Pa3HOCTM ;iar:p;i>KCiii!f! co2AaeTC« 33 »'wt 40 
pa3HOH Harpy.sKH >ia 30iiax, cmokhux c pac- 

CM3TpilBaCMOH 30HOH. flo AOIIOAIIHTCAbHOM V 

npoBoiy 5 iipoTeKaeT tok noa acmctbhcm pa:i- 

HOCTH liaiipHMCHHH BTOpHMIIHX 06MOTOK OT 

cacflBaioiunx Tpano|>opMaTopoB 8 cmokiimx 
noACTaiuiHH. 3tii oGa Toxa hmcioi pauiivm iiivih- 45 

HUH)' H HaXOAHTCM II lipOTHBO^HlKV TaKHM 

oCpaaoM oOocneMHBacTCfl KOMnencamiH Mcniax>- 
mcro a.nuiiuin thi ouoh ccth. 

11 pM HORnACIIHH lia MOKIIOACTUIimiOIIHOH 

3ohc 3. u. c. 14 h noc.icayioiucM cro nepcMCiiic- 

HHU TOK I tipMCHIIK, RpOTCKaKHUIIH HO KOHTaKT- 
HOH COTH 4. MCHHOT RP.lHMHHy M HanpaHACHHC. 
T3K K3K LiaMblKaCTCH MCpC3 3. II. C. 14. KlMH 
IlORRHItllMliicH M.'l MCJKIlOAOTaHUHOHHOH .MIIIC 
3. 11. C. I I l.'IIIHMaCT O CC G.IOK V'l.U-TOK 

nyni.To i» iiiKa*t>y 15 CHcnn^ipa 1 2 l orpa>K."iai*»' 55 
men; *ivn Ck\ok vnuctok. pc.ic :+civntn»» ormi 
it pen* 'HViiMinm nrun (»<ii'i*T(»»ir»iu. Il|>»r #h»m 

p t "l "tM IJK.M K M:IIH' KOII I ;iK TM 17 II \S pi'.U' *V .', 
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inui oriiH .taviKiiyru h no.iiiHiT naiipflmciiHC 
iia .i;imii> 19 Kpaiiioro orun cncTO(J)opa 12 h hj 

KaTVIIIKV 6.10K3 I I KOM.M)TailH H. Ha 3TOM CBC- 

Tocfiopc 12 ropiiT KpaciiUH oroiib H KOHTaKT 
11.1 6.ioxa II KOMMyTauHii aaMbiKaer uenb 
IICpCMUHKH 10, iiaxoAfliueHCR okoao 3Toro cae- 
TO(()opa 12. 

ECAH 3. II. C. C UOC3AOM 33HHM3CT AB3 

Caoks — y^acTKa, to b uiKa^ax 15 CBeTO((x)poB 
12, orpa>KAaiouiHx 3m yqacTKH nyni, peJie 
>xeAToro orn« ii peAe 3eAeHoro orMR o6ecto- 
MCiibi h nepc3 pasMUKatouiHe 17m 18 KOtrraKTbi 
peAe >KCAToro orHR noAaercn HanpWKCHHe 
iia AaMnM 19 KpacHoro onm ortonx cBero())0- 

pOB 12 H Ha K3TVUIKH KOMMyTaUHOHHWX AByX- 

iioaiociihkob 13 "ncpeMU«ieK 10 y amx cbcto- 
0opoB: B pc3yAbTaTe 3Toro H3 AByx cbcto(|)0— 
pax ropHT xpactibiH oronb h uenn pacnoAOMCCH- 
mux R03AC 3Tiix cbcto^pob 12 nepeMbfMeic 10 
saMKiiyTbi. 

Bcacactbhc 33 MWK3HHR uenefl nepeMbi- 

MCK 10 TOK B AOnOAHHTCJIbHOM npOBOAC 5 MCHR- 

ct BCAiiMHiiy. h nanpaBJicHHe h CHoaa paseH 
no BCAHMiiiie h npoTHBonoAojKCii no (J>a3e xoxy 
rapMOHHK xoiiTaxTHOH ceTH, qeM o6ecneMHBa- 
ctcr xoMiieHcauiiR npx h3ahmhh 3. n. c. 14 Ha 

MC/KilOACTa HUHOH HOH 30HC 

B T3KOM CCCTORHHH CHCTCM3 3J1CXTDOCH36- 
>KCHHR liaXOAMTCR B TCMCHHC BpCMCHH, flOXa 

3. n. c. 14 nepcMeiuaeTCR, a npeaenax oahhx 
u tcx >xe 6aokob— yMacTKOB nyTH. 

UpH hepexoAC 3. n. c. 14 c OAHoro 6Aoxa— 
yqacTxa Ha ApyroS nponexoAriT CAeAyx>uiHe 
H3MCHCHHR. B iiika<J)y 16cBeTO<t>opa 12, orpaw 
AHKJiucro nepBbiH Caok — yMacrrox, CHanaAa 
cpa6aTuaaeT pejic we^Toro ophr, aareM no 
wepe yaaAeHHH 3. n. c. 14 cpa6aTbiBaeT peAe 
3C.ieHoro orHR. ripH cpaoaTbiaaNHH peAe >xeA- 
Toro oniR CHiiMaeTCR HanpR)xeHHH c AaMnu 19 
xpacHoro orHR h ona noTyxaeT k noAaeTCR Ha- 
iipR)KCHiie Ha AaMny 20 weAToro orHR h OHa 
3aropaeTCR. ripn vrpa6aTbiBaHHH peAe 3eAeHoro 
oniR c a a m n hi 20 weAToro orHR HanpR^xeHite 
ciiHMaeTCR h ix>CTynaeT Ha AaMny 21 3eAeHoro 
onin, A3.v.na 20 noTyxaer, ji3Mna 21 aaropaeTCR. 
Uuc.ie cpa6dTbiBa hhr peAe weAToro orHR chh- 
MacTCR HanpHweniie C XaTYUIXH 6AOxa 11 XOM- 
M\T3miH h cro KOHTaxT I I.I pa3pbiBaeT uenb 

HCpCMblMKH 10, KOTOpaH VCTaHOBAeHa B03*ie 

ncpBorocBCToiJiDpa 12. na KOTOpo.M 3aropaeTCR 

>KC.1TWH OrOHIi. 

B uiKa<}>y cuero^opa, orpa>KAax>uiero bto- 

PUH 6-IOK — VMaCTOK h>th. na KOTOpblH BUe3>Ka 

er i. ii. c. 14, oTtiaaaeT peAe jxeAToro orHR % 
H.ui 0TiiaaaK>T pcAC >xeAToro orHR h peAe aene- 
HorooriiM. B ncpBOM ciysae cHHMacTCR Hanpn- 

>KC»llie C AaMllbl 20 )KCATOrO OTHR, BO BTOpOM — 

c Aawiibi 21 3iMeiinro oniR. Ha AaMny 19 xpac- 
iumo orn h no.iacTCH HaupRMCHiie, ona laropa- 
cich » oAHoiipcMOHiio cpa6aTbiBaeT 6.iox II 

K'»M\1\ TaitlHI M 33MUK3CT K0HT3KT0M 11.1 UCHb 
ll»:pCMNMKH 10, paC HOA OKeil HOH OKOAO CBOTO- 

tJiop;i. na kotopom .^lropacTCR xpacHbifi orotib. 
B pcivAbraic >tm\ itepeKAKVictiiut h uchhx 

MVp.'MM'Hh :!(»t','ilt'*IH|iaiMCH II3MCHCIIHC UC.IH'IH - 
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Hbi n *ajw toks aonaiHMfcnbMoro BPHMM »■ cent 4 m tok aono-imiTO-ibMoro npono.ia 5 paBHM 

KOTO P b.e«)OT8CTCTByK>TH3M»MeH»m BC.1HMHMU DC . 1M , MMC H lipaMBOIHMIOMCIIU NO <pa3<. 

„ tpaau TOKa rapMOMHK b C " H ?J B 0C3 yflMaTe jroro Mariinmue nam o<5ohx 

npoMCXOAHiUHM BM "" B "* lu "^ofl 3o«c. tokoo KOMncHc.ipywT Apyr japyra n b uen«« 
3 . n. c. 14 no Mcwnoacra uno hh oft mm. $ ^ m K0HTaKT „ oji rcrit mo bo 3 hm-. 

TaKHM o6pa30M. npH abmhcohhh 3. n. c. . i« h 

pacnoJtoKeHHH ero b *k>6oh TOMKe M0*noA- xacT. 
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(54) (57) DIRECT CURRENT POWER SUPPLY SYSTEM FOR ELECTRIC 
RAILROADS, including converters installed on traction substations, where one pole of 
the converters is connected to the rails and the other one, through the switches, is 
connected to the contact circuit, an additional wire suspended through the insulators on 
the supports of the contact circuit, outgoing transformers, one end of the primary coil of 
each of which is connected to the contact wire through a condenser and one end of the 
secondary coil is connected to an additional wire, while the other ends of both coils are 
connected to the rail, and jumpers connecting the additional wire to the rails, which is 
characterized by the fact that, for the purpose of increased reliability, the system is 
equipped with a commutation unit which has a contact with the signal relay of the traffic 
red light switched on through the dipole into the breaker of the jumper. 

[lower right margin] (1 9) SU (1 1 ) 1 1 58400 A 



[see source for figure] 
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The invention belongs to the field of power supply foT the electrical rolling stock. 
The purpose of the invention is to increase the reliability of the system. 
The drawing represents the schematic of the system. 

The direct current power supply system for electric railroads contains converters, 1, 
installed on tractions substations, where one pole of the converters is connected to the 
rails, 2, and the other one is connected to the contact circuit, 4, through the switches, 3, 
an additional wire, 5, suspended through the insulators, 6, on the supports, 7, of the 
contact circuit, 4, outgoing transformers, 8, transformers one end of the primary coil of 
each of which is connected to the contact wire through a condenser, 9, and one end of the 
secondary coil is connected to the additional wire, 5, while the other ends of both coils 
are connected to the rail, 2, and jumpers, 10, connecting the additional wire, 5, to the 
rails, 2. The system is equipped with a unit, 1 1 , of commutation with the contact 11.1, 
which has a contact with the signal relay of the traffic red light, 12, switched on through 
the dipole, 1 3, into the breaker of the jumper, 10. 

The system functions in the following manner. 

When there is no electric rolling stock, 14, at the inter-substation zone, in the relay boxes, 
15, of its traffic lights, 12, in the signal unit, 16, the yellow light relay and the green light 
relay are energized and, by break contacts, 17 and 18, of the yellow light relay, the supply 
circuits of the red light lamp, and the supply circuits of the coils of the unit, 1 1 , of 
commutation with the contact 1 1.1 are opened. Under theses circumstances, all traffic 
lights, 12, of this inter-substation zone, bum with a go-ahead light (yellow, green) and the 
circuits of all jumpers, 10, are open by the closing contacts of the commutation unit, 1 1. 

Harmonic current runs through the contact circuit, 4, of the zone, which is caused by the 
difference in the voltage of the borderline substations of the zone. The difference in 
voltage is created as a result of the different load of the zones bordering on the zone 
under discussion. Under the influence of the difference in the voltages of the secondary 
coils of the outgoing transformers, 8, of the borderline substations, current runs through 
the additional wire, 5. These two currents have the same value and are in opposite phase. 
In this manner, the disturbing effect of the traction system is compensated for. 

When an electric rolling stock appears in the inter-substation zone, 14, subsequent to its 
movement, the harmonic current running through the contact circuit, 4, changes its value 
and direction because it is closed through the electric rolling stock, 14. If the electric 
rolling stock, 14, appearing in the inter-substation zone takes one block - section of the 
road, in box, 15, of the traffic light, 12, guarding this block - section, the yellow light 
relay and the green light relay are de-energized. Then the opening contacts, 17 and 18, of 
the yellow light relay are closed and feed voltage to the lamp, 19, of the red light of the 
traffic light, 1 2, and to the coil of the commutation unit, 1 1 . This traffic light, 1 2, turns 
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red and the contact, 11.1 of the commutation unit, 1 1 , closes the circuit of the jumper, 10, 
located around the traffic light, 12. 

If the electric rolling stock with the train takes two blocks - sections, in the boxes, 15, of 
the traffic lights, 12, guarding these sections of the road, the yellow light relay and the 
green light relay are de-energized and, through the opening contacts, 17 and 18, of the 
yellow light relay voltage is fed to the lamps, 19, of the read lights of both traffic lights, 
12 and to the coils of the commutation dipoles, 13, of the jumpers, 10, of these traffic 
lights. As a result, the red light on both traffic lights is on and the circuits located around 
these traffic lights, 12, of the jumpers, 10, are closed. 

As a result of the closing of the circuits of the jumpers, 10, the current in the additional 
wire, 5, changes its value and direction and is, again, equal in value and opposite in phase 
to the harmonic current of the contact circuit, which compensates for the presence of an 
electric rolling stock, 14, in the inter-substation zone. 

The system of power supply is in this condition for some time while the electric rolling 
stock, 14, is moving within the same blocks - sections of the road. 

During the transition of the electric rolling stock, 14, from one block - section of the road 
to another, the following changes take place. In the box, 16, of the traffic light, 12, 
guarding the first block - section, the yellow light relay is triggered first after which, as 
the electric rolling stock, 1 4, moves away, the green light relay is triggered. When the 
yellow light relay is triggered, the voltage from lamp, 19, of the red light is removed and 
it is extinguished while voltage is fed to lamp, 20, of the yellow light and it turns on. As 
the green light relay is triggered, the voltage is released from lamp 20, of the yellow light, 
and is fed to the green light lamp 21, lamp 20 is extinguished and lamp 21 is turned on. 
After the yellow light relay is triggered, the voltage is released from the coils of the 
commutation unit, 1 1 , and its contact, 11.1, breaks the circuit of the jumper, 10, which is 
located around the first traffic light, 12, where the yellow lights turns on. 

In the box of the traffic light guarding the second block - section of the road which the 
electric rolling stock, 14, is entering, the yellow light relay is tripped or both the yellow 
light and the green light relays are tripped. In the first case, the voltage is released from 
the yellow light lamp, 20, while in the second case the voltage is released from the green 
light lamp, 21 . Voltage is fed to the red light lamp, 19, it turns itself on while the 
commutation unit, 1 1, is triggered and closes by the contact, 1 1.1, the circuit of the 
jumper, 10, located near the traffic light, which turns red. 

These shifts in the circuits of the jumpers ensure changes in the value and phase of the 
current of the additional wire, 5, that correspond to the changes in the value and phase of 
the harmonic current in the contact circuit, 4, which take place as a result of the 
movement of the electric rolling stock, 14, through the inter-substation zone. In this 
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manner, while the electric rolling stock, 14, is moving and when it is located at any point 
in the inter-substation zone, the harmonic current of the contact circuit, 4, and the current 
of the additional wire, 5, are equal in value and opposite in phase, as a result of which, 
the magnetic fields of both currents compensate each other and no disturbance occurs in 
the connection circuits from the contact circuit. 
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